Requested Patent JP200028501 3A 



Title: INTERFACE DEVICE ; 

Abstracted Patent JP200028501 3 ; 

Publication Date: 2000-1 0-1 3 ; 

Inventor(s): ASANO MASANARI ; 

Applicants): FUJI FILM MICRODEVICES CO LTD;; FUJI PHOTO FILM CO LTD ; 

Application Number: JP1 9990089367 1 9990330 ; 

Priority Number(s): ; 

IPC Classification: G06F12/02; G06F13/16; G11C7/00; G11C11/407 ; 

Equivalents: ; 

ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an interface device connected between a CPU and an 
SDRAM and capable of quickly reading out data from the SDRAM by control similar to that of the 
DRAM . SOLUTION : The interface device for controlling an access from the CPU 2 to the 
SDRAM 3 is provided with a storage means 12 for storing a read starting column address 
applied from the CPU 2 and a control means 1 1 for receiving a row address and a CAS signal 
from the CPU 2, supplying an ACT command for specifying the row address to the SDRAM 3, 
supplying a READ command for specifying and reading out the column address stored in the 
storage means 1 2 to the SDRAM 3, and supplying data read out from the SDRAM 3 to the CPU 
2. 
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(57) [9S»] 

[DDI] DRAMfcHBfcflHC.fc'J. SICSDR 

AMA^T-*£8l*tf^fc<0'e£l>CPUi:SDR 
am t<rm<r>4 yf-yx.-zgmzm&i'&z t 

[{&&¥&) CPU*»£SDRAM^<?)7?-fe.*&*H 

K(12) fc. CPU*»feD-TFPXJttFCAS«» 

H?r SDRAMtcttfnL, 8VvC«j^&A<GM*t6# 
7A7 H LTg^Ji} W6?)R E AD37V 

K£SDRAMfc{ft&U SDRAM^tgg^aiLfcT 
-?£CPU{2tt£tSiHflP#« (11) ttt-tu 
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[fn^JHll CPU*»A>SDRAM^<OT^-feX5r$lJ 

MIC P 1 t»MM»tb imtii<7)fi y AT H P 

X£fitfH-5&ft*Kfc. 

jjtfKCPU*^Q-7Kl'X&tfCAS<S^£gtt, U 

AMfcftfeU UV^tMEft^BWftlWi^^AT 
H l/XftfiftLTieWll-rfcAWRE A D H S 
DRAMfcttteU SDRAM36»6K*ajtfcT-^* 
CPUt«IWft««#a4:**t4-f y?-7x-X 
US. 

[BBWS2] «BM«N^«-* HIM 
U 

«KHW¥«tts fffifl^ftWIW**><-xhlM 
XfcSDRAMWftftU *filt*aiLflM&0>#5A7 

M*»^>^aj lc p uizim-thmim 1 eaeK y * 

[Il**3] MEMf&Sli. SDRAM*»^K» 

L^J&cO* 5 AT K UXtfliieA-X MM XSrflO 
JW* i fc i 0«ffc*K»ffl LHite?># 5 AT K UX 

[0001] 

mmm *m»t. tw^nr?* 

X»WftfSfc«fcO. £fc> CPUfr'SDRAMKf 
[0002] 

k'Tli. C P U*>A>^38£7:?-fcX-C£ hX&JbL 
"C, DRAM<7)ft;fo9£ SDRAM (Synchron 
ousDynamic Random Access 
Memory) jMfiJflSftfcifcfl^bTfcfc. 

[00 0 3] DRAMIi. CPUOid*T-^t*WB 
•f**Xh35»fetf)IWWt-*'C**RAS (Row Ad 
dress S t r ob e ) ff5|\ C AS (C o 1 urn 
nAddress S t r o b e ) &?&tfWE (Wr 

i t e Enable) (E^tlzX 9M*S*ITt- 

ASfi#*>±T9Tn-THWX*tt£U CAStg^- 

[0004]— SDRAMtiDRAMKJt^TJ^ 

I^LTT^XjWSIWSfl*. SDRAM(7>7?-fcX 
MMCU. T^^-fS/ayfclW-ftACTnvyHlc 



J:Do-7FUXtfiii£$il. ACT3V>H*»^JWe 
?»£W«*UC iU& R E A D 3V> Kfc i h * 5 
AT H UX#iB5&&*i 6 . READ37VK a>£>Bf5£7 
P7?»(CASWfXj/ (Latency) ) fc'ft 
gixtr-^^^ait* J ft*>it&. Wxtf. CASl-' 
■ff^2kfo^li READ3-?yHK2? 
p >y ?gitT t- **>K*Hi L#fT*rft& - 1 SrSBfrf 

5. SDRAM<077*X{4CPU<7):?n 

[0005] 

HWJj&WifeLJt 3 i: ft*^CPU<7>£< 
li. DRAMtCjttJSL-Ct^. SDRAM£Ji*tt5L 
TVVfrH. -eOJ:^^. 7C#SDRAM*t£T&^CP 

Ctt. c P UH*»S> *fc*£fc:tt*< *"C*> a»«D R 
AMfc&V^iEDO (Exte nded Data O 
utput) ?47<7)DRAMtfim£tlX^Z>tn%: 

#hmkzfrh&%tffo&. d£WWH»4 y 

i-^Hffi?: C PUk SDRAMk cOStffl&T 

[00 06] 0«£<i\ 05tC*-f^>^-7x-X@8S 
W%tt>tlZ. CPU2O{iDRAM^<50T^-feX5r$iJ 
«rt£fc#>CDRAS, CAS. WEfi34FHfc±i'&. 
-fy*-7x-XBR2 ltt. SDRAM2 2kCPU 
2 0k<7)iat^§n-CV^T. CPU2 0*>4>cO$flffllft 
■**S3JILT. SDRAM22«Mlfi?CWACT 
3^yh' J S > READ3-?yr'3:h'££j£l/t SDRAM 

2 2^r?-fcx£*wr&. 

[0007] 06~09tCSDRAM^y^-7x-X 

®l8<0iW£:M SyX^-t-Sr^t. CPU 
2 0* { ?P?^CLK<?)l/2M^O7?CKI O 

TMWU ^y^y-Hr?**?***-!**** 

0714, yy^'J-K7?W 
E D O *- KOMfF* *f £> . 

[0 0 08] B6AXfla7fC£Wt, CPU20J4, R 
■fcUJ UR*««Sfttf5R A Sft^-k C A Sm^ZWfiO? 

6. RASffi^£T9-CMy?-7x-X|el8&2 1(i 
ACTa^yKSrSDRAMtflt^l.. 
FfcJ:9n-rFVJt<( | SDRAM22e:*iMi*. 
[0009] Jy?-7x.-A®8&2 Hi, CP 
U 2 0 *»feOC A Sffi#<7)4T 9 fcyBS LT RE AD 3 
vyH5rSDRAM2 2(^*&-fl». READ37VH 
(3 J: 9 * 5 A T H P X *>* S D R A M 2 2 X ^itS . 
READ37yKH2?a>y? (CASL^'ff-V^) 
SfLTSDRAM 2 2*><?>r-^^maJ$tfC-f >^ 
-7x-.XBB2 1fc:5*f-S*t*. CPU20(±» D 
ATA 7 Sy*'**, iK^CK I 0<7)4±9 

Sym^-7x-X21C57f8*lTV» 
67 f -^^JR9)ity. 
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[00 10] zwmz. M 6 (T)!®* - K<7)$-&Wi . 
CAS fI^O;0Lt 1 ra<7)C K 1 OC0 JLLtf 0 X'T- 9 i 

4 h (Wa i t ) ttc-?X^&tf. 07<OEDO*-K 

co^-Wi, CASH^*>iJh9tf>*4 $.vr<V&.<r>c 

T~-?*&&-?&* ) IZft-oX^h. CASfg^AJb 

9#iiM?/K7x4 h (Wa it) tm^hzttfi 

[00 1 1] ffi®*-FfcEDOt-F£-m. 
T-?^f^aiL3M(4N EDO*-K(4 
ilSTE- H 4 0 i> C A Sfl^£i£< £*»±(f £ 1 1 ifiX' 

[00 I 23 &(=. 08(4. CPU20*«7O7^CL 
Km/2#J^?o-x:?CK10-Cl&#U 

S. 09(4. iSat^-^y-HT^-feX-CEDO^-H 
WJ-KT?-bx(4. I3t 
n-T KUXTjl8*-4*5 AT K UX<Dt-?£Si* 

[ 0 0 1 3 ] @8at^09(Cfc(tl»f r -^^ajLiW 

fflu aa^-j/'y-KT^-fcxtti, RASfg 

[0014] mscm^- h"C(4. C ASfl^'2-fr 
Ort^x^ MC&9« 09tf)EDO ; E— K"C(4CAS 
fltaPllM 7^->X>f ht,Z%h. 09KJ3(46EDO 

2&HA<g^as LMBiom izwxh . e d o=e- Y<m 
i. mmrch* z t tm^x-h^ 3 . 

[00 153 Z\&)& tj&SD RAMffH y?-7i-^ 
0S&T-J4. x > ^l' 'J - Kfc LT t ©jS^-v-'U - Kfc 

LTi>. CASfl^^x-f hJ»&^T'J>&^T. 

SDR AMcoSiStt* +MZ&i>*?Z t &A>o 

[0 0 163 #3IW)@W(4. Cl^id^CASfl^ 
•7x4 h£^&< LT. IDSBSfcSDRAMfrfeT- 
* £M*arf.r 1 <r)X'% h C P U t S D R AM k 

>f y 9--? ^-x&mm+h i * fcfta . 

[00 173 

[f&gS£8?&tl>;t#>?>#8] *%HB»Ha.^C<i:fL 

9-?x.-xim.x'h^x. iwacpuK4i^t 
mcpua^o-TKi'X&y : CAS<l^£g»?\ a 



n-TKUX£*S£^££^>ACTrj-?y K£SDR 
AM HMfr U «wt ffiKfi^BbW&ft* * 5 AT 
H WX £ £ t T UVt fc#><0 R E A D 3 V y Y £ S 
DRAM(=ttJ&L. SDRAM^4,il^aiL/iT-^5: 

cpmzmteT?&fflW*®ktt-fh'( y?-7x-x 

[00 183 *7A7Vl/^X?-h7H^H^ 
A^ttf){ft^St=»^LTfcV^T. CPU^ibWRAS 
tI^£JE8LT. •e«f^iCASM^tC*»*^^-f . & 

fi^mz&&lxfo&*7J>T H uxm^-br H w 

X^O'l^T. la^T-^^SDRAMA^M^ai-r. 
[00193 

-^^'JtcilS^ixSo 7^-A^t'J(i. M^r. dr 
AMXIiSDRAMt^S. y^M^r'-^<i. 
mM^-iSTf^MzX*) . z>v-J±*^)<r>%xi-T 

^-raTHV-XtCli^^^ixSo 7U- 

a^< * »j rt^>B«x- i^-r s r h* u x*>^>fw»: 
itmmz. mz. xmcommmmmmmtfis 

[00 20 3 01(4. *m\<n9mm\z£h SDRAM 
m y?-y ^-73kW.*m^hir-9W.M& Lis* 

X-X0SS1I4, CPU2!:SDRAM3{:<«l:M 
ZtlX^X. CPU2*^ODRAMffl£7)Sl|fflKi#$:^ 
SILT. SDRAM3£7)©JfflHt-^T*4ACTnvyH 
^READ3vyK^^4jSUTSDRAM3^«T 
?*X*Wmh. CPU2(4H^«t«4SDRAM3 
rsmT9^7Jk-^hi)K CPU2|ffl*^(4*)<4T't>ffl 
^DRAMt*>4tM^tTRAS, CAS. WEI 

[002 1 3 ?07^CLKIi, OOMHzT' 
J>0. CPU2h-fy^-7x-XHlS&lt SDRAM 
3^§W. CPU2I4. ^a^^CLR^L 
^*«2©fiO^D /^CKI 0?r4^-tl.. CPU 
2(4. 7n y^CKI OKPlSiL-C. >fy^7x-X@ 
S51 ^LTSDRAM35r$0ffil-r4» 

[00223 4y?-7x-X|s]g51(4. rtSPtlSDR 
AMMffllfflconvy HW^fefcr-^^teiM^ ^5: 

^mi-tmmmi it, *7Ax^-hTHwx*tss 
-ri»i/^x^i 2^. A^wxt'j-h-/7^ 

[00233 Z\ZX\ M2mfM3<?>? 4 

vim&Lxz<m*&LWfci.zr>\rcwm-$h. 02 

(4. 1/2 ftmo? O y 7 C K I Ot-fbfPL . ftS^- 
^''J-h'T^-feX (^<-X h^-f X= 2 ) ■CSMrt-l* 
^H»ff*i-4«^'W&*. 03(4. |3It<^oy^CK 
IOTSJl^L. Sa^-v-'U-HT^-feX 
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4 X= 2 ) X'E D Ot- b'?)3i&f££1- . 
[00 24] A-XMMXIi, Htn-rF^rt'C 

mx-h*). mux. 1. 2, 4, 8, 16, Fui i 

5 D R AM 3 <T>C A S H -f >^fi 2 fc-fS . 

[00 25] SDRAM3A^O-f-^<O^JliL^H5 

-XMMXfc, M^tUL CJ-H) 
Jf)Uy^l2t 1 3fCg#<rtf.> 
[00 26] i-f, 4y?7x-x|slf&lli, «-HR 
5£<93-?yK&SDRAM3£tt&U ^-XhtU 

[00 27] mz. CPV2\m%<nDRAMtntl 

9-7 x-X0J51<7>*WaSl Hi. CPU2*^?)g 
fcW>RASli#*>:ftT9£«ttHU CPU2*»&**»* 
izflt&StlSa-TFVXSrJ&eU ACT37VF* 
SDRAM3CMtS. -e^, CASfl^iTO 
£#fc-ffc. \si?X9l 2\z^.hXhhij7h.X9- 
h7Fl^X£^U READ nvyFS: SDRAM 3 

[00 28] SDRAM3I1 f&gLTfcSA'-x 

^-&2fll<9;&7ATFl<'X£7*Fl'X£:U 2f©f 
- 9 LX 4 V9 -7 x -XIUS8 1 (cttj^-f 6 . 
[00 29] -fy^-^x-XIUI&lkL -e^ffl^r 

x-x®8&i*>4>CPU2'\tft£$ft, *<m<r>9v*t 
9 C K I OOi_t 0 TC P U 2 £® 0 £ 

±0T-c p u 2#<£^T-*£]R , )C:tf . 

[ 0 0 3 0 ] *$mmX'\i. SDRAM3<r>^-XhB 
K&lZimMttmt&Zkiz**) . CPU2fct. s 
grfcr-;?£SS*ai-rdfc#T#l>. 02tf>ffl?re-K 
I:H8«M1S*— FfcoWC % CPU2tf)f£*a5USfig 

.cpu 2?)M*ai lstt? 4 5 a 

P y^CK I 0<r>0(QC?)9J $.>9*?bh. 
[ 0 0 3 1 3 C P U 2ff HlgcDr-:? £g!*avf 

m%ti>mtxt>&. 2mae>T-m*ftix' 
a. m2<m& : t~Y<ryytwm&<r>i><r>z.*)i>9vv9 

CK 1 O(02?D-/^ (?0"/?CLR»4?07? 

[00 323 SSWEDOt-Ffc^WEDOt-h' 
Zim-tZ> . C P U 2 A* 1 1 @Or-? ^^ffi-t^iS 

(i, SSiOEDOt-HO^r^QiOtWiOt^iO 
?D 7 ?CKI0«02?O7^(?n7?CLK«4 



[0033] ^c7)jEK|S)±0^{±. SSAtfi U<-X b 

X9-VTVVXtttf>WL'£.LXii%. RASfl^<7)4 
T9?):M $ymcT3?y F&tfRE AD3?y 
K^j^WtSDRAMteUS-rS. READ37yH 
Wfjt&ti. CAS(I#cO«.'Sfcra^<tf^tll>. Ltz 
#~>X. CASm#<OAT0i:ft{^ CPU2fr£>«& 
3ft£#7A7FWXtf*£lS§tt&. SDR A 

McO^ji^-vU-KT^-fe^ (A-xMfcWBU £ 

[00 34] CPU 212. DRAWSmtnmz, RA 

sfi^. cASfi^-. xD-TVuxm/yjyJ^TVux 
i^y97 3 L-xmnzm-th. Av9 7s.-xm 
s&m. -en<oDRAM<7)$ijfflift^Sr^ffc. act=i 

V V F&tfR E A D 3 "7 >- F £-£tf S D R A Mffl 3 ?y 
h*^SDRAM3fCffit&-T-?>. CPU2<i. DRAM t 
ffl&tcJfMWZL^i*. SDRAM*^S^t7-' 

[ 0 0 3 5 ] 3g£-CI±. DRAMiOtSDRAM^ 
1tmzWSr$-< i £~>X%t^ |BS^CPU(±. DRA 
mztf&LX^ltf. SDRAMtCtiftJEL-Ov^t 
<7)tf%\,\ -f-Wid^CPU-C^oTt. S DRAMS: 

[ 0 0 3 6 ] 04 Sr#ggLT % a*W-6^S*«>f-^ 

9-YTV^xWl^.v : Jx9\ 2am<rM&**.-?. m 

[003 7] 5<i. CPU2*>^^ 

§n>t*7AX^-hTKWXAlS:g^LT, 
^12t«*&-rS. l^i/'^12rt«*7AX;-h7 

U^^l 2ti5^$n-CV^5AX^-hT 
H l/>CffiA 3 fcC P U 2*»^>*g^$/iJt>'N-X h-^-f X 
A2S:jDffSl 4T«^-|>. 

[oo38]-fe^^^i5ii. r^-bx^Tm^mb 

t. •e<7)SoaffiA4Sr^> ; X^ 1 2ttt*&-T4. 

AXj'- h T H PXT'S D RAM 3 t=St LX ffl/mX-ft 
l 0 0 3 9 ] «£fcf % 10 24 AM h^f-^S-16A 
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Xf£££C P U 2#tr d'iff!* 4 * 9 . ^606 4 

[0040] jaJ^ttlM^^T*aWfcRHLfc#* 
[004 1] 

y^-7x-x^atc^f«:«rtCJ;oT. CPUliD 
[0iB?)f3#&!aBJJ3 

[01 1 j&mnmmmtzx&A y*-? x-xmmz 

&mttz S D R AMCDT^-fcXilflffli'XrAcOflSJSS* 
[122] *%qBcoHJiea|{c±4^ y?-7x-xi£B£ 

[03 ] *%Bfl<?)|ISgWc:J;S^ y*-7x-XgS£r 

[01] 



[04 ] 'Xftpmwwmmmizx&j >?-y*-x$i 

[05 3 -fy?-7x-x§SS£fi£fflL*:SDRAM?> 
[06] 05cO-fy?-7x-X^£&ffl-rSil& ; t 

[07 3 0 5 «M >• ? -7 x-*tia£$ffl-f l> E D O 

[08 3 0504^-7 x-*§^£&HH-&Si?i?* 

[I29J 05^>?-7x-*§Sa£&ffl-f&EDO 

1 -f y?-7x-7.H]S& 

2 CPU 

3 SDRAM 

1 1 wm 

12 #5AX?-h7KU-XfS£l^X? 

13 ^-xvvAxm&'Vx? 

14 Jn*SS 

15 

20 CPU 

2 1 A>9--?x.-XWk 
2 2 SDRAM 

[053 



CPU 



L-. 



n 



DRAM*lS?f§^ 



DRAHt- 



9 >*7. \ 



SDRAM 3 P- 



13- 



3-7 y y 



SDRAM 



20 



T 



21 



22 



CPU 


' — ' 


4*9- 


* * 


SORAtf 














1 
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[112] 



CLK 



*§B$<D£iSffi]e J; 5 SDR AAH y ? 7 x -x M $ > / 
<CK 10= 2CLKv SsS^-f ') -V7f± X, ffij&t- 1\ T K i>*7 V * v h > 




(SDRAM) 



[123] 

&SB«8©2S2ffi«l£.kSS0RAtH y*7x-^H^/ 
<CIIO=2CLKsM'«-« , 9-t f T>*^E0O*-K»TKi'XrV*» » > 



CLK 
CKIO 



Arrest |C 
RAS 



CAS 

Data 
(HOST) 
SDRAU 

Data 
(SDRAH) 




RAS lDait ~\_J \. 



fACTl I E$a 



I 




DATA ft DATA 



[04] 



CPUA>«)©»5i- 
'<-JiHM;C- 



T»-fcJt 



Al 



14 



7T 



•15 



12 

Ca3 

4*SDRAM 
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[126] 

SDRAfcH>*7--*M lyf 
<CKi0=2CLK.S'^/^ , ;-KT^-fcx > ia3*-K> 

CKIO 

Address Rpq f 
RAS 

CAS 

Data 
(HOST) 

SDRAM 
Cotaaaod 

Data 
(SDRAM) 




[07] 

SDRAM 'f ^7x-xH^/ 

CKIO 

Address ft jgjjj ft 
RAS 

CAS 
Data 
(HOST) 

SDRAM 
Cooaaod 

Data 
(SDRAM) 




[08] 

SDRAftM^^x-xM 
<CKI0=2CLK,JW^^ , ^-» f T^-kx % a»*-r> 

CLK rvvA^^ 

CKIO 

Address jf flU k | : & *™L 
RAS 

CAS 

Data 
{HOST) 

SDRAM 
CoQDiaat) 

Data 
(SDRAM) 
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[H9] 



SDRAIH »7x-^M iyf 
clk (VVXAA^ 

CKIO ^ 
Address )Qjoi"~ * j coiiii j ft 
RAS 

CAS 

Data 

(HOST) 

SDRAM 
Conn* id 

Data 
(SDRAM) 




